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ABSTRACT i* - \ i' ' 

D^*igned to meet the job-.relate^^ metr^c^ measurement- 

needs of students interested in becomifng dental assiatants, this 

instructional package is one of five for the health Acodpations 

clu^stern^ part of a set of 55 packa'ges for metric instruction in 

dif ferent^bccupations. The package is intended for students who 

already know the occupational terminplogy, measurement terms, and 

tools currently in use. Each of the fi^e units in this instructiojial 

package .contains performance pbjectiv.ejg learning activities, and 

supporting iniormation in the^'^form of text^ -exerci§esr and tables. In 

addition, suggested teaching techniques ate included. At the back of 

the package are ob jective-b^sed evaluation interns, a page of ans^wers 

to tlje exercises and tests, a, list of metric materials needed i£or the 

activities, references, and a list of :5uppliers. 'The .material is ^ 

designed to accommodate a variety of individnal teaching and learning 

styles, e'.g., independent study, ^mall group, -or whole-class^ • - 

activity.' Exercises are intended to facilitate experiences - with 

measurement instruments, tools, and devices used in this occupation 

and job-related tasks of estimating and measurin?^. Dnit I^ a general 

introduction to the iaetric systse^'m of measurement, provides informal^, 

hands-^on experiences* for the studehts. This unit enables students x o 

become familiar with the basic metric units, their symbols, and 

measurement instruments; and to develop a set of mental references 

for metric values. Thaf^metric system of notation also is explained. 

Unit 2 provides the 'metric terms '.which are used in this occupation 

and. gives experience with occupational measurement tasks. Unit 3 

focuses on job-related metric e^juivalents and their relationships. 

Unit 4 provides experience' with «BCogni?ing 'and using metrit 

instruments and tools in occupational measurement tasks. It ^Iso ^ 

provides experience in comparing metric and customary measurement 

instruments. Unit 5 ij designed to .give students practice in ^ ^ 

converting ' cus^to^^ry' ."and metric measurement^^x--^ skill considered' 

usef ulnejduring^ the transition to metric in- each occupation. (HD) ^ 
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TEACHING AND LEARNING 
THE METRIC SYSTEM 



^ This metric instructional package was designed to meet job-related 
metric measurement needs of students. To use' this package students 
should already know the occupational terminology, measurement 
terms, and tools currently in use. These materials were prepared with 
the help of experienced vocational teachers, reviewed by experts, tested 
in classrooms in different parts of the United States, and revised before 
distribution. 

Each of the five units of instruction' contains performance objec- 
tives, learning activities, and supporting informatipn in the for^n of 
text, exercises, and tables. In addition, suggested teaching techniques 
, are'included. At the back of this package are objective-based evaluation 
items, a page of answers^ to the exercises and tests, a list of Metric 
materials needed for the activities, references, and a list of suppliers. 



Classroom experiences with this instructional package suggest the 
' following^teaching-learning strategies: 

1. Let the first experiences be informal to make learning the metric 
system fun. ^ i. 

2. Students learn better when metric units" are compared to familiar 
objects. Everyone should learn to *'think metric/' Comparing 
metric units to custqmary units can be confusing. 

3. Students will learn quickly to estimate and measure in metric units 
' by^^doing," 

4. Students should have experience with measuring activities before 
getting too 'much information, 

5. Move through ihe units in an order which emphasizes the sim- 
pli^ty of the metric system (e.g., length to area to volume), 

Teach one concept at a time to avoid overwhelming students wi'ih 
^ too much material. • \ 

^ Unit 1 is a general introduction to the metric system of mea^ 
ment which provides informal, hasds-bn experiences for the students. 
This unit enables students to become familiar with the basic metric 
units, their symbols, ^nd measurement instruments; and to develop a 
' set of mental references for metric values. The metric systenj of nota- 
''■©"'■o is explained. 

ERIC \ • 



Unit 2 provides the metric terms which are used in this occupation- 
and gives experienc^h occupational measurement tasks. 

Units focuses on job-related metric equivalents and'their relation- 



ships. 




Unit 4 provides experience with recognizing 'and using metric 
instruments and tools in occupational. measurement tasks, It also pro- 
vides experience in comparing metric and customary measurement in- 
struments. . ' . ' • ; 

, ■ ' ■ r 

Units is designed to give students practice in converting custom- 
ary and metric measurements. Students should learn to "think metric" 
and avoid comparing customary and metric units. However, skill with 
conversion tables will be useful during the' transition to metric in each 
occupation. 

Using These Instructional Materials . » 

This package was designed 'to help students learn a core of knowl- 
edge about the metric system which they will use on the job. The 
exercises jacilitate, experiences with measurement instruments, tools, 
and devices used in this occup^ition and job-rela(ied tasks of es^iimlting' 
d measuring. , ■ 

This 1, tructional package also was designed to accommodate a 
variety of individual teaching and learning styles. Teachers are encour- 
aged to 'adapt these materials to their own classes. For example^ the 
information sheets may be given to students for self-study. References , 
may be tised as supplemental resources. Exercises may be used In inde- 
pendent study, small groups, or whole-class \activities. All of the 
materials car^' be expanded by the teacher. • 



Gloria S Cooper . 
Joel H. Magisos '^ 
E^iitdh 



^ \ This Jublicaiion was developed pursuant to contract No. OEC'0-74-9335 with the 
Bureau of Occupational and'^Adult Education, U.S. Department of Health, Educa- 
tion and Welfare. However, the opinionj expressed'^herein do not neceuarily 
reflect the position or policy of the U.S. Office of Education and no official 
endorsemeni by the U S' Office of Education should be inferred. 
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SUGGESTED TEACHKNG SEQUENCE 

1. These introductory exercises may require 
tw.0 or three teaching periods'for all five 
areas of measurement, 

i* 

2. Exercises shoulffifellowed in the order 
given to best show tjie relationship , 

• between length, aria, and volume. 

3. Assemble the meti ic measuring devices 
(rules, tapes, scalesl thermometers, and 
measuring containers) and objects to be 
measured.* 

i Set up the equipment at work stations 
for use by the whole class or as individu- 
alized resource activities. 

5. Have the students estimate, measure, and 
record using Exercises 1 through 5. / 

6. Present information on notation and 
malre Table 1 available. 

7. Follow up with group discussion of 
activi^s. . . 



♦Other school departments may have devices which 
can be used. iMelric supRliers are listed in the reference 
section. ^ 
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OBJECTIVES. .. • . 

The student will demonstrate these skills for the Linear, Irea, Valume or Capacily, Mms, and 
Temperature Exercises, using the metric terms and measurement devices listed here. ^' 
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EXERCISES 




,0 SKILLS ' 


Line II 

(J).3.4I ■ 


Arei 

(pp. 5-6) 


Volume or Cipicity 
(pp. 7 -8)'; 


MlH 

(pp.9 -10) • 


Tempertturt 

(p. Ill 


1. Recognize and uwfitf^ 
unit and iU symbol for: 

2. Select, uie, uid reid the 
ippropriitc raeuuring 
initnjmentifor; 

3. Sii show a 
phyiicsl reference (or 


milliniielre (mm) < 
, cenlimelrt (on) > 
metre (m) 

/ ■ 


square 
centimetre 
(ttti^l 

square 
metre 


cA centi- 
INK re ivii) / 

cubic metre 
* (m^) 

litre (1) 

millilitre(ml) 


gram (gl 
kilogram (kg) 

J 


' degree Celsius 


I Ettintate within 25?t 
^f the actuil meaiure 


height, width, or 
length of objecti 


the area of 
1 given surface 


capacity of 
contaitiers 


the mau of objetfli 
in grams and kilo- 
grami 


the temperature of 
the air or i liquid 


5. ■ Read correctly, ' 

'— t— — ^ 


m^lre stick, metric 
tape measure, and 
metric rulers 




meaiurementi 
on griduited 

4yotum#-ffleuur' 
'ing devices 


a kilogram scale 
and a gram icile 


A Celsius thermometer 
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RULES OF NOTATION 

1. Symbols are not capitahzed unless the unit is a proper name (mm m\ MM). 

2. Symbols are not.followed by periods (m/io(m.). ' ' 

3. Symbols are notfollowed by an s for plurals (25 g m\ 25 gs). 

4. A space separates the numerals from the unit symbols (4 InoMl). 

5. SpacCnotcoinmas, are used to separate large nunters Into 

■ digits(45 271 kmwr45,271 km). ^ ■ ' ■ 

" 6. A zerd precedes the decimal' poirit if the number is less than one (0.52 g not .52 g), 

.7; Litre and metre can be spelled either with an -re or -er ending. 
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METRIC UNITS, SYMBOLS, AND REf'ERENTS 

' / ■ 



Quantity 



Length 



Area 



Volunfieand' 
Capacity 

A 



Metric Unit 



Symbol 



millimetre 



centimetre 



metre 



kilometre 



square 
centimetre 



square metre'^ 



hectare 



millilitre 



litre 



cubic 
centimetre 



cubic metre 



milligram 



vgran 



metric ton . * 
(1 000 kilouramslfc \ 



mm 



km 



cm 



m 



ha 



ml, 



cm 



mg 



t / 



Uaeful Referents 



1 



Thickness of dime 6r paper 
clip /u:e 

" 



Width of paper clip 



Heiiiht of door about 2 m 



12*minute walking distahce , 



Area of this space 



Area of card table top 



Football field including sidelines 
and emd zones 



Teaspoon is 5 ml 



A little more than 1 qliart 



Volume of this container 



'A little more than a cubic yard 



Apple seed about 10 mg.'grainxif 
salt, 1 mg 



Nickel aboul 



Webster's Collegiate Dictionary 



Volkswagen ^eetle 



■f 
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Table 1-a 



METRICPREFDOES 



• iviuuipies Hnci 
Submultiplei 


Trefixei , / 


Symbols 


1 000000 ^10^ 


mega (mfg'al^ 


/ , M 


1 000 = 10^ 


'kilo(klfo) ; 


k 


100 = 10^ 


hecto (hek'to) 




io=io' ' 


' deka (dek a) \ 


da 


Base Unit 1 = 10" 


_ j 7 


d 


0,1 = 10"' 


decijdes'i) 


d 

I 


0,01 = 10'^ 


centi(sln'ti) 


c 


0,001 = 10'^^ 


mill] (mili) 


m 


'o,ooaooi = io"^ 


micro (mi'krb) 





' Table t>b 

V. 
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LINEAR MEASUREMENT ACTIVITIES 

I 

. Metre, Centimetre, Millimetre 



I, THEMETR'E(m) :; ' . 

' A. DEVELOP A PEELING FOR THE SIZE OF A METRE 

i Pick up one of the metre 
. sticks and stand it up on the ' 
floor. Hold it in place with 
one hand. Walk around the \ 
stick. Now stand next to 
the stick. With your '»^er 
= hand, touch yoursel: .lere 
the top of ttie metre stick 
confiesonyou. 



THAT IS HOW HIGH A METRE IS! 



Hold one arm out straight 
at shoulder height. Put 
the metre stick along this > 
arm until the end hits the 
end of your fingers. Wliere 
^f^is the other end of the 
metre stick? Touch your- 
self at that end. 



THAT IS hCw LONG A METRE IS! 
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3. Choose a partner td'Stand j 1 

at your side. Move apart,' 
^ so that you can put on^ ' 

etjdofanfietr^stickon . . 
' your partner's shoulder 

and the other end on 

your shoulder Look at 
, the space between you. 

THAT IS THE WIDTH OF A METRE! 

DEVELOP YOUR ABILITY TO ESTIMATE IN METRES 

Now you will improve your ability to estimate in metres. 
Remember where the length and height of a metffe was on your 
body. ; ' 

For each of the following items: • 

Estimate the size of the items and write yourei^matein the 
ESTIMATE column, Measure the size with_your metre stick ' 
, andiwrite the answer iii the MEASUREMENT column. 

, Decide. how close your estimate was to the actual measure, If. 

your estimate wai within 25% of the actual measure you are a , 
. "Metric Marvel." "\ 



Height of door knob 
from floor. 

Height of door, 

3. Length of table. 

4. Widtji of table. , 

5. Length of waM 
thisroom. ' 

6. Distance from 
you to wall. 



How Close 

Estimate Measurement Were You?, 
.(m) ' (m)' 



f 



' Exercise 1 

(continued on next page) | 



n.;,'THECENT}^'AE(cm)i 



' .'There are 100 renfimetr^s in on? !tip>p. If there are 4 metres an(i • 
, ' 3 centii{(fttts, ydU write 403 cm ((4 x 100 cm) + 3 cm = 400 cm . 
•0 +3cm].' • ' ■ i 

■ A. mvMk FEELING FO^'THE,SI^.RpF ij:ENfiNIEjRE| 



W THEMlLLIIin'RE(mnil . , 4 ■'>'(■'■• 

There are 10 millimetres in oi^,re,ntim'etj'e. When a measur(S^[))ent is , 
^ ' 2 ,c"entimetres and 5 milliijietres, you write ,25 mm [(2^x 10 mm) 
. +5mm = 20mm'+-5mm),'*There^rgl 000mnjirilm. 

\ A. DEVELOPAFEELINGFORfHESlZEOEAmLIMETRE 



1. .iiold tjje fnet^c ruler against the widtti of yoyi thumbpail. 
How wide is it? ' ' ' 



cm 



'•-V i '^{Uure.your thuinb Irom the fii[^t-joint to the endi^*^ 



' cm 



i ■ Useilte^etric ruler to find the'width of yoor palni. 
* . ' cm / . . ' 

^ » ' 4/ 'iVleasure yoilr index or poiivting fingerl How tong is. it!? - 
i ^ cm ' ;v \ 

/ ' ' "5^* ^leasure yoi/r wrist with a tape measure. \Vhatis'the,distance 
around it? cm . 



% t|je ta^ measure to find your waist size. 



cm 



. B DEVELOP YOUR ABILITY TO ESTIMATE IN CENTIMETRES 

. Y^ke now ready to estimate in centimetres. For each of the 
following items, follow the procedures used for estimating in 
metres. • ^ 

' How Close 
Estimat^ Measurement Were You? 
(cm) (cm) 



I 'Lengtl^of a paper 
clip, 

2. Uiameter (width) 
of a coin. 

3. \ Width of a 
postage stamp. 

4. Length o'f a ^ 
pencil. 

Width of a sheet 
^ of paper. 

"51 THE ciimR row voAtkwal education 
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00 
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^ . Using a ruler marKed in millimetres, measure 

1,^ Thi_pkne^ofapap«r c|ipwire.' > 
'2. ■ Thickness of your/mgemail. 
3, Width of your fingernail, • 



4, Diameter (width)of a coin" 
5", Diameter fthkkness) of your pencil. 
. 6. Width of a postage stamp. ' ' 



r 

mm 
mm 
nim' 



mm 



mm 



B, DEVELOP YbtiR AB/lITY TO ESTIMATE IN MILLIMETRES 

I 

You are now ready 'to estimate in millimetres, For each of the 
following items, follow tfie procedures used for estimating in^ 
metres. ' > ~ 

Howaose * 
Estimate Measurement Were You? 
> (mm) (mm) • 

,1. Thickness of a 

nickel. ' • . — . 



2., Diameter (thickness) 
■ . of a bolt. 

3. Length of a bolt. 

4. Width of a^sheet' 
^f paper. 

5r* Thickness of a board 
or desl^ top. / ' 

6. • Thickness Qf a 
button, ' 



'Exercise 1 
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AREA MEASUREMENT 

Square Centimetre, .Square Metre 



r, 



WHEN YOiy)ESCR^B^;rHE AREA OF SOlSlING, YOU ARE ■ 
SkvING HO.WMANY SQUARES OF ^GIVEN SIZE IT TAKES TO 
COVER TRE SURFACE. ,v \ 

I. ' . THE SQUARE CENTIMETRE (cm^ ) . ^ 



\ 



A. DEVELOP A FEEUNGfOR A SQUARE 



■cenVi 
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DEVELOP YO^R ABILITY TO ESTIMATE IN SQUARE 
CENTIliffiTRES " ' 

•You are now ready to develop your ability to estimate ^ 
in square centimetres. 

Remember the size 6f a^uare centimetre. For each of the 
following itfems, follow the procedures used for estimating in 
metres. 

• • , ^ ' j[ ' <. , * How Qose 

' 1 Estimate Measurement Were You? 



IMETRE ii, 



1 . Take a clear plastic gri j, gr use the ^id on page 6. f/ . 

2. , Measure the length and width of one of these^small ' ' 
_5quares with a ce^jtimetre^ruli^ 

THAT IS ONE SQUARE CENTIMETRE! , 

' ' ■< \ ' / 

• * 1 - ■ ^ / 

' 3. Place your fingernail over the grid. About how many 
\ ' squares does it talce to cover your fingernail? 



1. . Index pard. 

2. Book cover. 

^3. Photograph.. ■ 

4. Window pane or 
delktop, 




I 



.cm' 



/ 



4, Place a coin over the grid. About bow lioany squares 



does it take to cover the coin? 



-end* 



5. Place a postage stamp ovfer the grid. 'About how many 
squares does it t^ke to cover the ^6stage stamp? ^ 



-cm^ J 



6. Place an envetoprdver the grid! About how many 
. squares does it take to cover.the envelope?: 



.cm 



7. Measure Jhe length and width of the envelope in centi- 
metres. Length i cm ; width cm. 

Multiply to find the area in square centimetres. 

cm^ How 



cmx 



cm = 



close are the answers you have in 6. and in 7.? 
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11. THESQUAREMETRB(m^) 

A. iDEVELOP A FEELING.^ OR A SQUARE METRE 

^> . ' 

. 1. Tape four metre sticks together tb, make a sqjip which 
is one metre long and one metre wide. 

2. Hold the square up with one side on the floor to see how 
big it is. 

^ 3. Place the square on the floor in a comer, Step back and 
look. See how much floor space it covers. 

4. Place ,the sqijafie over a table top or desk to see how 
ftiuch space it^overs. • 

5. Placi^he square against the bo^om of a door. See how 

' mucn of the door it covers. How fiiany squares would it 
fl|ke to cover the (Joor? 

THIS IS HOW BIG A SQUARE METRE IS! 

A Exercise 2. 

(continued 6n|extpage) 



1 



/ 



B. ■ Develop your ability to estimate in square 
' > metres ■ • > 

rmi are now ready to estimate in square iwtres. Follow the 
1 procedures used for estimating in metres. ,^ , . 

. ■ . -Aow Close 
Estimate Measurement Were You? 

' ■ ■ (m^) (m-) 
l.^Doo?. t. ^> ■ ;_ 

ir FuUsheetof ■ \ .. ' . 
• newspaper. ^ ^ . ^ 

3. 'cHalkbtf^dor , ' 4 

bulletin board. ^ .■ l 

4. Floor. 

5. Wall. ■ 
'6. Wall cjiart or posf^r, 

7. Side of file cabinet^ 



CENTIMETRE GRID 
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VOLUME MEASUREMENf ACTIVITIES 
Cubic Centimetre, Litre, Millilitre, Cubic Metre 

1. THE CUBIC CENTimRElcm^)' 



I 



A. DEVELOP A FEELING FOR THE CUBIC CENTIMETRE 

, ^ 1 . . Pick up a colored plastic cube. Measure Its length, 
/>»height, and width in centimetres, 



V 



A 



' ^ ; y THAT IS ONE CUBIC ^ENTIMETRE 

2. Find the volume of a pla?ticlitre box. j 

a. Place a ROW oi cubes against the bottom (pme side 
of the box. Howmahy cubes'fitintherp*' 



/ 



B. DEVELOP YOUR ABlllTY TO ESTIMATE IN CUBIC 
CENTIMETRES - * ■ 

You are now ready tb develop ^oiir ability to estimate ^ 
in cubic centimetres. _ ' 

Reraeiiiber the size of a cubic centimetre, For each of 
the following items, use the procedures for estimating in . 
metres. V 

' . .HowQose 
Estimate .Measurement Were You? 



b. Place another ROW of cubdS against'aii*djoining side 
' of the box. Hovif many rows fit inside the box 
to make one layer of cubes? , ■ 

How many cubes in eaph row? 

How many cubes in the layer in the bottom of the 
box? , ■ ' '. ( 

' c. Stand a RgW of cubes^up against the side of the box. 
I^ow many LAYERS would fit in the box? 

• How many cubes in each layer? . , 

How many cijbes fit in the box altogether? 1_ 

■THE VOLUME OF THE BOX IS ^^CUBIC 

CENIMETRES. . • • 

d. (Measure the length, width, and height of the box jn ' / ^ 
centimetres. Length cm; width _cm; 

' height cm. Multiply these numbers tQ.find' 
the volume in cubic centimetres, 



\ 



V — 4. Index card fil 



box,,' 



r\ 



(cra^f (cm^ 
♦ 



2. Freezer container, 

3. Paper Gj^ box. 

4. Box of staples, 



il. THE.,LITRE(1) 

A, DEVELOP A FEELING FOR A LITRE 




] 



1. Take a one litre beaker and fillit with wVter. 

2. Pp^r the water into paper cups, filling each as full as you 
usually do. How many cups do you fill? 



THATI6H0WMUCHISIN0NELITRE! 



3. . Fill theatre container with rice., 



cmx 



cmx 



cm^ 



Are the answers the same in c. and d.? 



cip^ 



^ ."" V..,-,g..vv^ , 

THAT IS HOW MUCH IT TAKES TO FILL A 0N£ 
'LITRE CONTAINER! . ' a 
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Exercises 

(continued on next page) 



f : 

i B. DEVELOP YOUR ABILITY TO ESTElATE^miTRES 

You aie now ready to develop youi ability to estimate\n 
^ litres. Towite 'two arid one-half litres, you write 2ft l, or i 
2.5 litres! To write one-half litrev^ou write 0.51, or 0.5 ./ 
litre. To write two and three-fourths litres, you write 
. 2.751, or 2.75 litrk , ,^ 

For each of the following items, use the procedures for 



^ J 




estimating in metres. 

i 



1. Medium-size 
' freezer container. 

.' Large freezer # 
container. 

3. Small freezer 
container. . 

i Bottle or jug. 
in. TH^M(LLItrTRE(ml). 



How Qose 

Es|imate Measuremel^» Were You? 



.0) 



(1) 



B. DEVELCy OUR ABILITY TO ESTIMATE IN MILLILITRES 

You are now ready to estimate in millilitres. Follow the 
procedures used for estim'ating metres. • ' 

How Qose 

Estimate Measurements Were You? 
. M (ml) ■ - . 

1. Small juice ^an. ^ 

2. Paper cup or tea ^ ^ ^ 

, . cu^." ^ . ' > 

3. ,Soft drink can. 

.4-. Bottle. . 



t 



IV. THE CUBIC \ffiTRE(m') 
f A. DEVELOP A FEELING FOR A CUBIC METRE 



1 , Place a one metre square on the floor nej^t to the wall. 
'2. Measure a m«tre UP.the wall, 



Thereare 1000 millilitres in on?&e. 1 1(00 ml = 1 litre. Half 
J. alitreis500milblitres,or0.51itit = 5004l. ■ 

A. DEVELO(»APEELINGFORAMILLILITRE 

' 1. Exajnine a centimetre cube. Anything which holas 
1 cm^ holds 1 ml 

2. Fill a 1 millilitre measuring spoon with rice. Empty the 
spoon into your hand.^ Carefully pour the rice into 
small pile on ^ sheet of paper. ** 

.THAT IS HOWMUCH ONE MILLILITRE IS! 

3. Fill the o mUnoon with rice. Mir the rice into another 



: w^d fit into 1 




3. Picture a hd that Wuuld fit into that space. 
■ ' THAT IS THE VOLUME OF ONE CUBIC METRI 



'B, DEVELOP YOUR A'BILITY TO ESTIMATE IN CjUBIC METRES 
For each' of the following items, follow the estimating procei^ 



\ 
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ijileontWrieetof.paper. ^ 

THAT'IS 5 MILLILITRES, OR ONE TEASPOON! 

4. ^Fjll the 15 ml spyon with rice. Pour the rice into a third 
pile on the paper. ' ^ 

\THAT IS 15 MILLILITRES, OR ONE TABLESPOON! 

THE ClNTERFOflVOCATIONAi EDUCATION ^ ' 



tires used before. 

1. Office desk. , 

2. File cabinet. 

3. Sm'all room. 



* How Close . 
Estimate Meifiirement Were You? 



(m^) tm^F 



' Exercises • 

■ ■ I' 





: (WEIGHT) MEASUREMENT 

I 

i 

Kilogram, Gram V 



The mass of an object is a- measure of the amount of matter in the ■ 
. object. This amount is always the same unless you add or subtract some 
matter from the object. Weight is%e term that most people use wl^n ' 
. the^an mass. The weight of an object is affected by 'gravity; the 
f^'raass of an object is not. For example, the^eight of a person on earth 
■ ' might be 120 pounds; that same person's weight on the moon w^uld be , 
20 pounds. This difference is b^^iuse the pull of gravity on tlie moon 
is than the pull of gravity on ^Vth. ^ person's mass on the earth 
and on the moon would, be the same. The Metric system does not ^ 
' ineasure weight-ft measures mass. We 'will use the term mass here, 

The symbol for gram is g. j 
.The symbol for kilogram is kg.* 

'There are 1 000 grams in one kilogram, o; 1^ 000 g = 1 kg. . , ' 
Half a^kilogram can be writtenis 50lfe,or 0.^ kg. 
A quarter-of a kilogram can be wrilten,as 25d\g,or 0.25 kg., 
Two and three-fourths kilograms is written as 2.75 kg. 



\ 




\ 



I. THE KILOGRAM (kg)\ ' i / \ . 

, I'-'V--. I ^ ■ 

. DEVELOP A FEELING FOR THE MASS OE A Klft)GMM 

Using a balance orscale, find the mass of the iteilis on the table. 
Before you find the ra^s, notice how heavy the object "feels" 
and compare it to the reading on the scale'or^balance:.^ 
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1. 

' 2. 
3. 

• 4. 
5. 



> 



■J 

1 kilogram box. 
iextbook. 
'Bag of sugar, 
Package of paper. 
Your own mass, 




J 



B. PEVELOP your' ABILITY TO ESTIMATE Iff iJILOGRAMS - 

For the^following itMs ESTIMATE the mass of the object in 
kilograms, then use the scale or balaW to find^tlje exact mass 
of^the object! Write the ^xact mass in* he MEASUREMENT 
column. Determine how close your estimate is; 

• ■ Howaose 
Estimate Measwement Were You?- 

(kg) k 



:nce. 

Bag of nails. 

Large purs^ or 
briefcase. 

Another person. 

A few books. 



Exercise 4 

(continued on next page) 
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II. .THEGRAMjg) ..^ 



V I ■ 

A. DEVELOP A FEELING FOR A GRAM. 

1. < Take a colored plastic cube.' Hold it in your hind. '^'^ 
, Shake^the'cube in yoi^palm as shaking dice. F^el the 
pressure on youi hanti when'the fube is in motioij, then 
when it is not in motion. ' 

THAT IS HOW HEAVY A GRAM IS! 




'^ke a second cube and attach ft to t|ie firsf.^Shake the 
_cubes in first one hand and then the other hand; rest 
the cubes near the tips of your fingers, moving 
■hand up and down, ■ 

THAT IS THE MASS OF TWO GRAMS! 



3. Take five cubes in one hand and shake them around. 
T|AT IS THE MASS OF FIVE GRAMS! 

^ . . . ,■ 



B. Develop YOOR ABILITY To ESTIMATE INaAMS 

' ,You are now ready to improve>our abilityjo estimate in 
grams. Remember ho\^heavy the 1 |ram cube is, how heavy 
the two grim cubes are, aW how- he^vy the five gram cubes 
are. For each^ the 'following items, l||lbw the procMurps 
used for estimating in kilograms,*^ ^ 



1., Two thumbtacks. 

l' Pencil, '\ 

■ 3: Two-page letter 
and envelope, 

'4. Nickel. 

5. Apple. 

^^6.. Package of 
margarine. 



Howaose 

■Estimate Measurement Were You? 
(g) (g) 
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TEMPERATURE MEASUREMENT ACTIVITll^ 
Degrfee Celsius 



11 




I. DEGREE CELSIUS^''C) 
Degree Celsius f C) is the metric measure for temperature 

• ' A. DEVELOP'A FBElJiNG FOR DEGREE CELSIUS 

' Take a Celsius thermometer. Look at the marks on it, 

1. Find 0 degrees. 

WATER FREEZES At ZERO DEGREES CELSIUS (0°C) 

WATER BOILS AT 100 DEGREES CELSIUS (lOO'cf 

a. Find the temperature of the ieom. _°C. Is4he 

room cool, warm, or about right? '"^ • 

3, Put some hot watM from the faucet into a container. 
' Find the temperature. ^ °C. Dij) your finger 

• '■ quickly in and out of the water. Is the water very hot, 
• ■ hot, or just warm? 

4. Put some cold water in a container with a thermometer. 

Find the temperature. °C. Dip youj finger into 

the water. Is it cool, cold, or very cold? j 

5; 'Bend your arm with the inside of your elbow around the 
bottom of the thermometer. After about three minutes 
find the temperature. °C. Your skin tempera- 
ture is not as high as your body tem^perature. 

NORMAL BODY TEMPERATURE IS 37 DEGREES " 
CELSIUS (37°C). 

•AFEVERIS39''C. ' ; 

A VERY HIGH FEVER IS 40''C. / 



B. 



'DEVELOP YOUR ABILITY TO ESTIMATE I.V DEGREES 
CELSIUS 



For each item, ESTIMATE and write down how many degrees 
Celsius you think it is. Then measure and write the MEASURE- 
MENT, See how close your estimates and actual measure- 



ments are. 



Mx some hot apd <■ 
cold water in a 
container. Dip your 
finger into the 
' water. 

Pour out som( of 
the water. Add some 
hot water. Dip your 
finger quickly into 
the water. 

Outdoor tempera- - 
ture. 

Sunny wiiwow sill." 

Mxofice and water. 

Tenperature at . (. 
floor. 

Temperature at ' • 
ceiling. 



How Close 

Estimate Measurement Were You? 

Co. CO . 



THIC 
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UNIT 




OBJECTIVES 

The student will recognize and use the metric 
•terns, units, and symbols used in this occupa- 
tion. 

• Given a meftric unit, state its use in this 
occlipation. 

• Given a m^urement task in this oc/upa- 
tion, selwthe appropriate metric unit 
and measurement tool. 



SUGGEST^ID TEACHING SEQUENCE ' 

1. Assemble metric measurement tools (rules, 
tapes, scales, thermometers, etc.) and 
objects related to this occupation. 

2. ' Discuss- with students how to read the , • 
,i tools. 

3. Present and have students discuss ' 
Information Sheet 2 and Table 2. 



4, Have students learn occupationaily- 
related nfctric measurements by complet- 
ing Exercises 6 and 7. 

. 5. ..lest periomancc by. using Section A of 
"Testing Metric Abilities." 



METRICS IN THIS OCCUPifflON 



Changeovbr to the metric^ystem is under way. Large corporations are already using 
metric measurement'to compete in the world market. The metric system l)as been used in 
various parts of industrial ^ scientific communities for years. Legislation, passed in 
1975, authorize^ an orderly transition to use of the metric system. As businesses and 
industries make this metric changeover, employees will need to use metric measurement 
in job-related' tasks. ■ ' ' , 

Table 2 lists thqse metric tqrras jivhich.are most commonly used in this occupation. 
These.terms are replacing the measurement units used currently. What kinds of job- 
related tasks use measurement? Think of the many different kinds of measurements you 
now make^d use Table 2 to discuss the metric terms which replace them. See if you 
can add to' the list of uses beside each metric term. 



/ 
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Metric Units for Dental Assistant 



Quintity 



Length 



Area 



Fluid flowi 



^Volume and capacity 



Temperature 



Unit 



mQliinetre: 



centimetre 



square millinietie 
millilitr^0er minute 



kilogram 



cubic centimetre 
^ ^ 



miMtre 



litre 



degree Celsius 



mm 



cm 



mm 



mg 



kg 



(cc*)cm 



ml 



kPa 



Uie 



X-ray slide; rubber dam; driD appliance; 
k packing materials; tength/diameter of 
molar root 



Sutures; Cental tape and carbon 



X-ray slide; su^cal preparation 



Oxygen and gas intakes; developing tank 



Pharmaceutical measurement; impression 
and base materials; crown cap material. 
I.e., gold . 



Injections; plaster; liquid application, 
i.e., topical fluoride; aseptics; impression 
materials, i.e., alginate; dental 
equipment. 



X-ray development solution; room 
temperature 



Sterilizer; oral aspirator 



♦Note:Medid'^mbolforc«bic«ntin»tre#prob.blyrem«ncc.(J 

■III " ""' " i » 

{ Table 2 
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Jo give you practice with metric units, first estimate the measure- 
raents oi me iiems oeiow, write down your best guess next to the item. 
Then actually measure the item and write down your answers using the 
correct metric symbols. The more you practice, the easier it will be. 


1 ■ • ■ . 


Estimate 


, Actual 


16. Measuring cup 






17. Syringe 








Estimate 


Actual ' 


18. Alginate scoop 






Length ■ 

I. ralm Width 




■ 


19. Raster bowl 






2. Hand span 






20. Suction bottle '--^ 

'J 






6. Length of dental tape 












4. Width of cottonoid 




; 

/ 


22v Disposable rinse cup 

* 




1 


— i 

5 Width of a Hrill hit 

U. VVlUlli UI <X UMli Ull 






Mass 

' 23. Textbook 






" 6^ength of dental drill 






7. Width of dental carbon pager 






24. Quantity of base material 






8. Width of dental record card 






25. Afitre of water (net) 


* 




9. Length of small mixing 
spatula 






26. Yourself ? \ 






Arerf 

10. X-ray slide 






27. , Fellow student 






28. Quantity of plaster 

t 

t 




• ^ 


11. Preparation area for 
injection anesthetic 






12. Sheet of paper 






Temperature 
29. Room 






13. Small gauze pledget 






30. X-ray developing solution 






14. Sterilizer 






31, Tan water 












' Volume/Gapacity ' ; 

15. Small bottle 


32. Hot tap water 
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ASSlSnNG WITH METRICS 

Ifis'imifbrtant to know what metric measurement to use, Shtp 
what measuremeiit toiuse in the following situations. 



1. Capacii^ of plaster bowl 



2. Vdum^of graduated cylinder 



3. Length of dental sponge 



4., Width of tfental sponge 



5. Length of-cellophane sheet 



6. Width of cellophane sheet 



7, Capacity of algit^ate mixing bowl 



8; Area of molar surface 



9. Quantity of packing material 



' 10. Volijme of mouthwash in a rinse 
cup , 



11. Temperature of X-ray 
developbg solution ^ 



12.. Size of molar X-ray film: 
a. Length , . 



b. Width 



il3. Size^ bicuspid 
a. 'Length 



b. 'Width 



14, Preparing a silver amalgam for 
■■■.restoration' ', ' 



THIC 
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.15. Mixing plaster alginate 



16. Mixing a rapid action 
X-ray developing solution 



17. Measuring molar dam 
opening 



,18. Pressui-e of oxygen 
\ tank 
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.OBJECTIVE 



The student will recognize and use met- 
ric equivalents. 

• Given a metric unit, state an equivalent 
in a larger or smaller metric unit. 



' SUGGESTED TEACfflNG SEQUENCE 

1 . Make available the Information Sheets 
(3 ^ 8) and the associated Exercises 
(8-14), one at a time. 

2. As soon as you have presented the 
Information, have the students complete 
each Exercise. 

3. Check theii answers on the page titled 
ANSWERS TO EXERCISES AND' 

. TEST. ^ 

4. Test performance by using Section B of 
"Testing Metric Abilities." ^ 



METRIC-METRIC EQUIVALENTS 
Centimetres and Millimetres 






1 2 3 4 5 6 



2 3 4 5 6 

Look at the picture of the nail next to the ruler. The nail is 57 mm long. This is '5 cm + 7 mm. 
There are 10 mm in each cm, so 1 ram = 0.1 cm (one-lfenth of a centimetre). This means that 
7 mm = 0.7 cm, so 57 mm = 5 cm + 7 mm V 
= 5cm+0.7cm 

= 5,7 cm. Therefore 57 mm is the same as 5.7 cm. 

Now measure the paper clip. It is 34 mm. This is the same as 3 cm + mm°. Since each 

millimetre is 0.1 cm (one-tentK of a centimetre), 4 mm = ^ c m. So, the paper clip is ■ 
34 mm = 3 cm + 4 mm 

= 3cm+0.4cm ' 
= 3.4 cm. Thismeans that34mm is1hesaraeas3.4cm. 



Information Sheets 



Now you try some. 

a ) 26 mm = 

b ) 583 mm = 

c) 94mm = 

d) 680iiim = 



,cm 
,cm 
cm 
.cm 



e) 132 mm =• cm 

f ) 802mm = - cm 

g) i 400 mm =-.___ cm 

h) 2307 mm = ^cm 



Exercise 8 
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^Metres, Centimetres, and Milmetres 

There are 100 centimetres in one metre. Thus, 

2m • 2il00cm' 200 cm, « 
3m" ailOOcm' 300cm, 
8m» Sx.lOOcm- 800cm, 
36 m '■36 1 100 cm "3,600 cm. 

Ther? are 1 000 railliraetrjfs in one metre, so 

2m» ^xlOOOmm" 200flmni, 
3m« 3xl 000mm" 3 000mm, 
6m" 6xl 000mra" 60'OOmm, 
f' 24 m " 24 x 1 000 mm " 24 000 mm. 

From your work with decimals you should know that 

one-half of a metre can be written 0.5 m (five-tenths of a metre), 
' one-fourth of a centimetre can be written 0.25 cm 
(twenty-five hundredths of a centimetre). 

This means that if you want to change three-fourths of a metre to 
millimetres, you would multiply by 1 000. So ^ \ 

0.75 m» 0.75 x 1 000 mm 
.15 . 



17 



xlOOOmm 



=■ 100' 

1000 
= 75 X 100 

= 75 X 10 mm 

' 750 mm. This means that 0.75 m = 750 mm. 



Information Sheet 4 



Fill in the following chart. 



metre 


centimetre ' 


millimetre 


m 


cm 


mnv 


1 


100 


1000 


2 


200 




3 






9 










5000 


74 






0,8 


80 




0.6 




600 




'2.5 


25' 






m 




639 
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Millilitres to Litres . 

There are 1 000 millilitres in one litre. This means that 

2000 millilitiesisthesameu2,iitrei,' 

3 000 ml is the same u 3 litres, 

4 000 ml is the same as 4 litres, 
12 000 ml ii the same as 12 litres. 

Since^there are 1 000 millilitres in each litre, one way to change milli- 
litres to litres is to divide by 1 000. For example, i 



Or 



lOOOmI ■TTOl't"*!"^* 

2 000 

2000 ml litres '",2 litres. 

And.asafinalexarr^le, 
' 28u00 

28000 ml --j^ litres -28 litres. 

What if something holds 500 ml? Ifow many litres is this? This is 
worked the same way. ' i- , 

500 mi ■■1)55 ' « ^° 

is the same as one-half (0 ,5) of a litre, 

Change 57 millilitres to litres. * 

57 ml litre » 0.057 litre (fifly-Mven thousandths of a 
litre). 

— ^ * 

Information Sheet 5 

Now you try. some. Complete the following chart. 



millilitres 


litrtt 


(ml) 


(1) 


3 000 


• . 3 


m 






8 


14 000 








300 


0.3 


700 






0,9 


250 






0.47 


275 
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Litres to Millilitres 

* \Vhat do you' do if you need to change litres to millilitres? Remember, 
there are 1 000 millilitres in one litre, or 1 litre = 1 000 ml, 



2 litres = 2 x 1 000 ml = 2 000 ml, 
7 litres = 7 x 1 000 ml = 7 000 ml, 
13,, Iitfes=lo X 1 000 ml =13 000 ml, 
0;65 litre = 0.65 x 1 000 ml = 650 ml, 



Now you try some. Complete the following chart. 



Information Sheet 6 



litres 
j 


millilitres 
ml 


8 


8000 


5 




46 






32000 


0.4 




0.53' 






480v 
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Grams to Kilograms 

There are 1 000 grams in one kilogram. This mejins that 

2 000 grams is,the same as 2 kilograms, 
5 000 g is;the same as 5 kg, 
700 g'is the same as 0,7 |g, and so on. ' 

'To change from grams to kilograms, you use tbe same procedure for 
changing from millilitres to litres. 



Try the following ones. 



information Sheet 7 
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gnins 
t 


Idlograms 


4000 


u 


9 000 




23000 






8 . 






Hi ■ 
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Kilograms to Grams* 

' . it * 

To change kilograms to grams, you multiply by 1 000, 

4 kp 4 xlOOOg= ,4 000g; 
23 kg = 23 xli)00g> 23 000 g, 
0,75kg= 0.75xl 000g= 750g. - ' 



Information Sheet 8 



Complete the following chart. 



r 



kilograms 
kf! 


i 


'7 


7 000' 


11 






25 000 


0,4 . 




9,63 






175 



Exercise 13 



.Changing Units at Work 

Some of the things you use in this' occupation may be measured in 
different metric units. Practice changing each of the following to 
■metric equivalents by 'completing these statements. 



a llOcmButureig ' 
b)250 ml of sterile solulion is. 

c )2 BOO g of alginate is 

d)120mmcottonoidi8^ 

e )Q.2B litre of oxygen is 

f )0.5 litre otconcentratej8_- 
g)4 cm drill bit is ■_ 



h)500 ml topical fluoride is. 

i )500g of alginate is 

j ) 6 cm dental carbon is _ 
k)5g vial of powder is 



I )lcc injection solutjonis_ 
1^)2 ml injection solution is_ 
n) 10 cm wire for braces is_ 



m 



cm 

ml 

ml 

mm 

1 

k 

mm 

mg 

ml 

cc 

mm 
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QBJECTrVE ' 

A 

The student will recognize and u$e 
instruments, tools, and devices for mea- 
surement tasks in this occupation. 

• Given metric and Customary tools, 

■ instruments, or devices, differentiate 
between metric and Customary. 

• Given a measurement task, select 
and use an appropriate tool, in- 
strument or device. 

• Given a metric measurement task, 
judge the metric quantity within 20% 
and measure within 2% accuracy. 

SUGGESTED TEACHING SEQUENCE 

1. Assemble metric and Customary 
measuring tools and devices (rules, 
scales, °C thermometer, tapes, 
cylinders, sphygmomanometer) 
and display in separate groups at 
learning stations. ' 

2. Have students ex^mine metric tools and 
instruments for distinguishing character- 
istics and compare them with Customary 
tools and instruments. 

3. Have students verbally describe charac- 
teristics. 



4. Present pr make available Information . 
Sheet 9 and .Temperature Visual 
:4bcated on page 26. , 

5. Mix metric and Customary tools or 
equipment at learning station. Give 
gtudS(its Exercises 15 and 16. 

6. (Jest p^rformanceby using SectioB'C 
•. of'Testing Metric Abilities." 
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SELECTING AND USING 

METRIC INSTRUMENTS , TOOLS AND DEVICES ' 

Selecting an improper tool or misreading a scale can result in improper treatment, 
damaged materials^-or injury to self or fellow workers. For example, setting 207 pounds 
per square inch of pressure (psi) on an oxygen cylinder regulator designed for 207 kilo- 
pascals (about 30 psi) could cause a fatal accident. Here are some suggestions: 

1. Find out in advance whether Customary or metric units, tools, instruments, of pro- 
ducts are needed for a given task. / ' 

2. Examine the tool or instrumenl'tefore using it. 

3. The metricfsystem is a decimal system. Look for units marked off in whole numbers, 
tens or tenths, hundreds or hundredths. , 

4. Look ioj metric symbols on the tools or gages such as m, mm, kg, g, kPa, etc, 

5. LetJit for decimal fractions (0.25) or decimal mixed fractions (2.50) rather than com- 
mon fractions (3/8) on drill bits, feeler gages, etc. 

Some products may have a special metric symbol such as a block Mio show they are 
metric.V . • . 

7. Don't fopce bolts, wrenches;^or other devices which are not fitting properly. . 

8. Practice selecting and using tools, instruments, and devices. 



V 
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WHICH TOOLS FOR THE JOB? MEASURINGUP IN DENTAL ASSISTING 



Practice and prepare to demonstrate your ability to identify, 
select, and use metric-scaled tools and instruments for the tasks given 
below. You should be able to use the measurement tools to the appro- 
- priate precision of the tool, instrument, or task. 


For the dental ateistance tasks below, estimate the metnc mea8Uie> 
ment to within 20% pf actual measurement, and veriiy the estimation by 
me(|unDg to within 2% of actual measuremrat. Identify each ingredient; 
estimate and voify the quantity of each. 


Select and demonsteate or describe use of tools, instruments, or 
^ces to: 

\ Take and record solution temperature. 
2! Prepare topical flouride solution for juvenile (adult). 
3. Select the proper syringe and needle for injection. 
^ 4. Prepare, pour, and trim alginate models. 

5. ^ Prepare a sliver amalgam for a restoration. 

6. Prepare medical dosage of local anesthesia for a child, 
7j Prepare a rubber dam impression. 

8. Read gage of oral aspirator. 

9. Select impression mouth mold for child. 

10. Prepare a working solution of X-ray developer. ♦ ' ^ 

11. Prepare a mixture of dental cement, 




Estimate 


Verify 


1. ^Measure alginate for upper and 
lower injpressions. 






2, Compare mass of fluffed and 
compacted alginate. 






3. Measure mass of base impression 
* for a child. 






4, Size of adult rubber dam. 






5. Amountofcepecolforalil 
ratio with wat«. 






6. Capacity of a molar jar. 






7. Prepare a sterilization solutipn--" " 
from a Wo concentjateii)&er 
alcohol. '^w''^ 






8, Select a drill bit for a molar 
from an array of bits. 




1 


9. Prepare an injection of 4 minims 
from a 1 cc. packaged preparation. 


t 




10. Record reading of aspirator gauge. 


r 
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OBJECTIVE 

Hie ttudeiit will recognize and use metric 
and Customary units interchangeably in otj^ei- 
ing, jKlling, and using products and supplies in 
this occupation. 

t Given a Customary (6r metric) measure- ' 
ment, find the metric (or Customary) 
equivalent on a conversion table. 

• Given a Customary unit, state the re- 
placement unit. 



SUGGESTED TEACHING''SEQUENCE 

1. Assemble packages and containers of 
/ materials. 

2. Present or make available Information 
Sheet 10 and Table 3. 

3. Have students find approximate metric- 
Customary equivalents by using 
Exercise 17. 



4. Test performance by using Section D of 
/testing Metric Ab»^ ■ 
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METRIWUSTOMARY EQUIVALENTS 



During the transition periochhere will be a need for finding equivalente between systems. ^ 
Conversion tables list calculated equivalents between the two syskis. When a close equivalent 
is needed, a conversion table can be used to find it^ Follow these st^s: 

1 . Determine which conversion table is needed. 

2. Look up the known number in the appropriate column; if not listed, find numbers you 
■ ' can add together to make the total of th6 known number. 

3. Read the equivalent(s) from the next column. " • 

TaWe 3 on the next page gives an example of a metric-Customary conversion table which 
you c Jise for practice in finding approximate equivalents. Table 3 can be used with Exercise 
17,Part2andPart3. 

Below is a table of metricCustomary equivalents which teUs you what the metric replace- 
ments for Customary units are.* This table can be used with Exercise 17, Part 1 and Parf3. The 
symbol * means "nearly equal to." ^ 



1cm* 0.39 inch 
lm*3.28feet 
1 m « 1.09 yards 
1km* 0.62 mile 
Icm^ *0.16sqin 
lm^*10.8sqft 
Im' *l,2sqyd 
1 hectare* 2.5 acres 
'lcm^*0.06 cu in 

1ml* 35.3 cu ft 

1 m^ * 1.3 cu yd 



1. 



linch* 
Hoot* 
lyard* 
Imile* 
Isqin* 
Isqft* 
Isqyd* 
1 acre * 
leu in* 
l.cuft* 
1 cu yd * 



2.54 cm 
0.306 m 
0.91m 
1.61km • 
6.5 cm^ 
d;l)9m^ 
0:8m^ 
0.4 hectare 
16.4 cm^ 
0.03 m' 1 
0.8 m^'"' 



lml*0.2tsp 
1ml* 0.07 tbsp 
11*33.8 floz 
11*4.2 dips 
11*2.1 pts 
11* 1.06 qt 
> ll*0.26gal 
1 gram* 0.035 oz 
1kg* 2.2 lb 
metric ton * 2205 lb 



ltsp*5ml 
1 tbsp* 15 ml 
1 floz* 29.6 ml 
lcup>* 237ml 
1 pt * 0.47 1 
Iqt* 0.951 
lgal*3.791 
loz*28.3g 
lib* 0.45 kg 
1 ton* 907.2 kg 
lp5i*6.895icPr 



•Adapted from Left Memn Milric. A Teacher's Mroduction to Metric Affiwuremerif Division of Educational 
Redesign and Renewal, Oljio Department of Education, 65 S, Front Street, Columbus, OH 43215, 1975. ^ ' 
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CONVERSION TABLES 



MILULITRES TO FLUID OUNCES (APPROXIMATE) 


FLUID OUNC£s'tO MILLILITRES (APPROXIMATE) 


ml 

ml 


u.OZ. ' 


ml fl.oz. 


ml 


fl.oz. 


D.OZ. 


ml 


fl.ox. 


ml 


(1.01. ml 


100 




10 


.3 


1 


.03 


10 


295.7 


1 




1 0 

.1 3 


200 


6.8 


20 


.7 


2 


.07 


20 


591.S 


0 

i 






300 


10.1 


30 


1.0 


3 .10 


30 


887.2 


'3 


88.7 


.3 9 


'400 


13.4 


40 1.4 


4 


.14 


40 


1182.9 


4 


118.3 


.4 12 


500 


16.9 


60 1.7 


5 


.17 


50 


1478.7 


5 


147.9 


.5 IS 


600;! 


20.3 


' 60 


2.0 


' 6 


.20 


60 


1774.4' 


6 


177.4 


.6 18 


, 700| 


23.7 


70 


2.4 


7 


.24 


.70 


2070.2 


7 


207.0 


.7 21 


8oo! 


27.1 


80 2.7 


8 


.27 


80 2365.9 


8 


236.6 


.8 - 24' 


900 ' '30.4 


90 


3.0 


9 


.30 


90. 


2^1.6 


9 


286.2 . 


.9 27' . 



\ 5ml(4.9ml)"lteaipoon 
f 15 ml (14.8 ml) ■ 1 tablopoon 



1* 



r ^ 

PLASnC-HUBBED NEEDLES* 
Tut following metric equivalrati in iviiUble 



lteaipooQ'Sml(4.9ml). 
ltableipooa-16ml(14.8ml) 



DoigDiMSize' 



NoD-metric 


Metric mm 


26GxS/8 


0.4^1 16 


:25Gx3/4 


0.50 V20 


24Gx3/4 


,0.55x20 


23Gxl 


0.60x25 


22GxU/4 


0.70x32 


21Gxll/2 


0.80x38 


20Gxn/2 


0.90x38 


■l9Gil5/8 ~ 


. 1.00x41 


18&XH/2 


1.20x38 


15GxU/2 


1.80x38 



Needle size ontlieitandudwiregige 
number of the diameter of the ihift, lu^flxed 
by the letter G, and followed by the midtlpli* 
cation ilgn and the length, In inchei^ot the 
shaft. 



Figurel 



Shaft 



NEEDLE 



^ fReference Uttnco^M \n Hmiak, South AfHcan Bmeaii of Standaidi i 
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ANY WAY YOU WANT IT 



You are worldng in a dental office. With the change to metric 
measurement some of the things you order or use are marked 
only in metric units. You will need to be fpiar with appro- 
priate Customary equivalents in order to communicate with 
patients and suppliers who use Customary units. To develop 
your skill use the Table on Information Sheet 10 and give 
the approximate metric quantity (both number and unit) for 
each of the following Customary quantities. 



Customary Quantity 



a} 12 lb. tin of alginate 



b) 4 qts. of antiseptic solution 



c ) 3/4 in. dental carbon 



d)6in. suture 



e) ' Two-gallon can 



f) 11/2 in. by 11/2 in. X-ray slide 



g ) 1 tbs. dosage 



h) 40.02. of concentrate 



i ) Ipt. solution 



j )4in.by.4 in. rubberdam 



k) lgal.alcohdl 



1 ) 5 in. instrument 



"m)2qt.basin 



n) 2 fl.oz. of mouthwash 



0 ) 1 in. Wide cottorioid pack 



Metric Quantity 



Use thfe conversion tables from Table 3 to convert the following; 



a) -180x11/2 = 



mm 



b) 0.45x16 Gx 



c) 235 ml 



, ft. oz. 



d ) 25 fl. oz. 



ml 



e) 950 ml 



fl. oz. 



f) 16fl.oz. 



ml 



g) 32 fl.oz. 



ml 



h) 1 teaspoon = ml 



Complete the Requisition I'orm using the items listed. Convert 
the Customary quantities td metric before filling out the form. 
Complete all the information (Date, For, Dentist, etc.). 

Request the following dental supplies: 



a ) . 1 quart of dental X-iay developer 

b) 1 package of 3 in. X 4 in. dental film 

c ) 5 lb. container of plaster of Paris 

d ) 3 fl. oz. of dental permlastic cement 



^ REQUISITION 




Date 



For 



Dentist 



Date Wanted 



Deliver to 




QTY 



UNIT 



ITEM 




Requested by 
.a 

Approved by 
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SECTION A 

I One kiloiram is about the mass 
o(r 

[A] nickel 
V [B] applffseed 
IQ] baaketbaO 
[D] Volkswagen ^^Beetle" 

2. A square metre is abQut the 
ilea of: c 

[A] this sheet of paper 
|B| a card table top 
|C] a bedspread 

(D) a postafe stamp 

3. A liquid solution is measured 
in: 

[a] millilitrea 

[B] centimetres 

[C] 'grams 

[D] millimetres 

i The length o( a tooth is . 
measured in: 

[A] centimetres 

[B] cubic centimetres 
[CI railWitres 

[D] millimetres 



5, The correct way to write twenty 
grams is: ^ 

[Al 2qpns ^ 

(ff) 20Gm. 

(CI ;og, 

(Dl 20 g . / 



1 ^"^^ 



6. The correct way to write twelve 
thousand millimetres is: ' 

(A] 12,000 mm. 

(B| 12.000 mm 

(C| 12000mm 

[D] 12 000 mm 

SECTION B 

7. A Yoller bandage 20 centimeters 
long also has a length of: 

[A] 2*000 millimetres - 

[B] 2 millimetres 
[CI 200 millimetres 
[D] 0.2 millimetre 

8. A 750 gram container of aseptic 
powder is the same as: 

[A] 75 kilograms 

[B] 7.5 kilograqs 

' [C] 750kiloitrams 
[D] 0.75 kilogram 

SEcrioNc 

9. For measuring millimetres you 
would use a: 

[A] graduated cylinder 

[B] pressure gage 

[C] scale 
[Dl ruler. 

10. For measuring millilitres you 
wouM use a^ - - - 

[A] pressure gag'e 

[B] scale 

[C] ruler 

[D] graduated cylinder 



,ER4,C 
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11 Estimate the length of the line 
segment below: 



I- 



[A] 23 grams 

[B] 6 centimetres 
[CI 40 millimetres 
[D] 14 pascals 



12. Estimate the^length of the line 
segment below: 



[Aj 10 millimetres / 

[B] 4 centimetres 

, [C] 4 pascals 

[D] 23 milligrams 

SECTION D 

; 13. The metric unit which replaces 
the fluid ounce is: 

[A] hectare . 

[B] millilitre, 

[C] gram 

[Dl Utre ^ ' ' 

li\ The metric unit which replaces 
the gallon is: . 



[A] kiloHtre 

[B] millilitre 
[CI litre 
[D] gram 



Use this convenioD table to 
answer questions 15 and 16. 



ml 

mi 


fl M'^ 
U. VL, 


ml 


fl nz 


100 


3,4 


10 


.3 


200 


6.8 


20 


.7 


300 


10,1 


30 


1.0 


400' 


13.4 


40 


1.4 


500 


16.9 


50 


1.7 


600 


20.3 


60 


2.0 


■ 700 


23.7 


70 


2.4 


800 


27.1 


80 


2.7 


9(10 


30.4 


90 


3.0' 



15. The equivalent of 230 ml is: 

[A] 7,8fl.oz. 

[B] 8.3fl.o^ 
,[Cr 2.31E1.0Z. 
[D] 4.6fl.oz. 

16. The equivalent of 950 ml ii: 

[A] 31.0fl.OL 

[B] 9,50fl.oz. . 
[Cj ;32.in.ox. 
'[D]' 33,lfl.oz. 
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Exercise 10 



25 



EXERCISES 1 THRU 6 

The answers depend on the items 
used for the activities. |^ 

EXERCISE 7 ^ . 



Currently accepted metric units of 
measurement for each question are 
shown in Table 2. Standards in each 
occupation are being established 
no w^o answers may vary. 

EXERCISES . • 



a) 2.6 cm 

b) 58.3 cm 
• c) 9.4 cm 

d) 68,Qcm 

EXERCISES 9 THRU'13 



e) 13.2 cm 

f) a0.2cm 

g) mo cm 

h) m.Um 



'Tables are reproduced in total. An- 
swers are in parentheses. 

Exercise 9 



metre 
m 


ceirtimetre 
cm 


millimetre 
mm 


r ■ 


109 ■ 


1000 


9 


• 200 


(2 000) 


3 


m) 


(3 0(30) 


9 


(90i)) 


(9 OOOl 




, (500) 


5 000 


7-1 • 


"(7 400) . 


(74 000) 


0,8 


, k 


: (800) 


0.6 


(60) 


. eoD' 


(0.025) 


2.5 


2a 


(0,148) 


(14.8) 


■ 148' 


(6.39) 


639 


(6 '390) 



PTl THE CI 




\ 



millilitres 


litres 


ml 

mi 


1 


3 000 


"3 ■ 


6 000 


(6) 


(8 000)- 


8 


(14 000) 


(14) 


(23 000) 


S3 


300 


0,3 


700 


(0.7) 


(900) 


0.9 


■250 


(0.25) 


(470) 


0.47 


. 275 


" (0.275) 


Exercise 11 


litres 


millilitres 


' 1 


ml 




8 000 


5 ' 


(5060) 


.46' 


(46 000) 


(32) 


32 000 


. 0.4 


(400.) 


0,53 


(530) 


■■ (0.48) 


480 



Exercise 12 



grams 
g 


kilograms 
kg 


4 000 


4 


9 000 


(9) 


23 000 • 


(23) 


(8P) 


8 


. 300 




275 


(0.275) 



Exercise 13 



kilograms 
kg 


grams 


■ 7 


7 000 


11 


(11 000) 


(25) 


25000 


0,4 


'(400) 


0.63 ' 




(Oil75) 


175 



E xercise 14 

a) 0.1m b 

b) 0.25 litre i 

■ c) 2.5 kg j 

■ d) 12cm . k 
fe) 250 ml '-1 

f ) 500 ml m; 

g) 40 mm ■, n 

EXERCISES 15 AND 16 



0.5 litre 
0.5 kg 
SOrtim 
5 000 mg 
1ml 
2cc 

100 mm 
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Part 2. 

a) 1.20 X 38 mm 

b) 26Gx5^. 

c) 7.97fl.oz. 
df 739.4 ml 

e) , 32.lfl.oz. 

f) 473.1 ml 

g) 946.4 ml 

h) 5ml 



Part 3/ 

a) 0.95 litre 

b,) 7.62 cm X 10.16 cm 

c) 2.25 kg , * 

d) 88.8 ml 



TESTING METRIC ABIufffiS; 



The answers depend on the 
items used for the activities. 

EXERCISE 17 
Parti. ' 

a) 5.4kg ' ■ i ) 0.47 litre 

b) 3.8 litres j ) 1016 cm by 

c) 1.905 cm ■ 10.16 cm ' 

d) 15;24cm k)' 3.79 litres 

e) 7.58 litres 1 ) 12,7 cm ' " 
f )^ 3.81 cm by m) 1.9 litres - t 

3.81 cm\ n) 59,2ml ' 

g) 15ml o) 2,54cm 

h) 118.4 ml 



1. C 

2. B 

3. A 

4. D 

5. D 

6. D 

7. C 

8. D 



9. D 

10. D 

11. B 

12. A 

13. B 

14. C 

15. A 

16. C- 
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TEMPERATURE 



42 
4) 



Clinical thermometers in degrees Celsius 40 




Dangerous fever 40 C 

High fever 39°C 

Low fever 38°C 

Normal temp. 37'C 

Subnormal temp. 36°C 



Dial tank thermometer 

, X-Ray Film Developing Table 



Temperatule of Solution 


Development Time (in minutes) 


15°C 


8 




6 


21°C 


4 


24''C 


3 


25'C 


2 



39 
38 
37 
36 

35 
34 



f 



Dental X-ray development will vary due to the temperature of the processing solution, A rapid process 
will o'ccur in a warm (25^C) solution. The process is slower if fihn is exposed to a lower solution temperature* 
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SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE MEASUREMENTJASKS 
IN EXERCISES 1 THROUGH 5 " 

.(* Optional) 



LINEAR 



Metre Sticks 
Rules, 30 cm 
Measuring Tapes, 150 cm 



*MetreTape, 10 m 
*Trun(lle Wheel 
*Area Measuring Grid 

I • 

VOLUME/CAPACITY 

^Nesting Measures, set of 5, 
50ml- 1 000nil 

Economy Bealier, set of 6, 
50ml- 1 000 mi 

Metric Spoon, set of 5, 
lml-25ml 

Dry Measure, set of 3, 
' 50,125,250 ml 

Plastic Litre Box 
Centimetre Cubes 




MASS 



Bathroom Scale 
*Kilogram Scale 
*Platform Spring Scale 

5 kg edacity 

lOkgCfapacity 
Balance Scide with 8>piece 

mass set 
' ^Spring Scale, 6 kg Capacity 

f 

TEMPERATURE, 
Celsius Thermometer 



1 
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SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE OCCUPATIONAL 
MEASUREMENT TASKS 

In this occupation the tools needed to complete Exercises 6, 
15, and 16 are indicated by 'V 

A. Assorted Metric Hardvare-Hex nuts, washers, screws, 
cotter pins, etc. 

B. Dri Bits-Individual bits or sets, 1 mm to 13 mm range , 

C. Vernier Caliper-Pocket slide type, 120 mm range 

D. Micrometer-Outeide micrometer caliper, 0 mm to 25 mm 



E. Feeler Gage-13 blades, 0.05 mm to 1 mm range 

F. Metre Tape-50 or 100 mtapp, 

* G. Thermometers-Special purpose types such as a clinical 

thermometer 

H. ' Temperature Devices-Indicators used for ovens, freezing/ 
coobng systems, etc. 

I. Tools-Metric open end or box wrench sets, socket sets, 
hex key sets 

J; Weather Devices-Rain gagefbarometer, humidity, wind 

velocity indicators 
K. ' Pressure Gages-^ire pressure, air, oxygen, hydraulic, fuel, 

etc. 

I. 'Velocity-Direct reading or vane type meter 
M. Road Map-State and city road maps 

* N. Containers-Buckets, plastic containers, etc., for mixing 

and storing liquids 
0. Containers-Boxes, buckets, cans, etc., for mixing and 
storing dry ingredients ' 

Most of the above items may be obtained from local industrial, 
hardware, and school suppliers. Also, check with your school district's 
math and science departments and/or local industries for loan of theb 
metric measurement devices. ■ , ; • 



' Measuring devices currently are not available, Substitute devices (i.e., therm(Jmetej;| 
may be used to complete the measurement tasic. ^ •• 



Tools and Devices List' 



REFERENCES 



' LeVt Memre Metric. A Teacher s Introduciion to Metric Memrement Divi* 
sion of Educational Redaip and Ren«wal, Ohio Department of Educa* 
tion, 65 S. Front Street, Columbui, OH 43215, 1975, 80 pages; $1.60, 
muit include check to state treasurer. ^ 

Activity-oriented introduction to the metric system designed for indepen* \ 
dent or group inservice education study. Introductory information about \ 
metric measurement ; repjeducible exercises apply metric concepts to 
common measurement situations; laboratory activities for Individuals or 
groups. Templates for making metre tape, litre box, square centimetre grid. 

Mmuring with Meters, or. How to Vieigh q Gold Brick with a Meier Stick 
Metrication Institute of America, P.O. Box 236, Northfield, IL 60093, 
1974. 23 min., 16 mm, sound, color; $310.00 purchase, $31,100 rental. 

Film presents units for length, area, volume and mass, relating each unit 
to many common objects. Screen overprints show correct use of metric 
symbols and ease of metric calculations. Relationships among metric 
. meas;^ of length, area, volume, and mass are illustrated in interesting 
and unforgettable ways. 

Metric EducQtion, An Annotated Bibliography for VocQtional, TechnicQl and 
Adult Education. Product Utilization, The^enter for Vocational Hdu* 
cation, The Ohio State University, Columbus, Off 43210, 1974, 149 
pages; $10.00. 

Comprehensive bibliography of instructional materials, reference mate* 
rials and resource list for secondary, post-secondary, teacher education, 
and adult basic education. Instructional materials indexed by 15 occu- 
pational clusters, types of materials, and educational level. ^ 

Metric Educntion. A Position Paper for VocQtioml Technical and Adult Edu- 
cation, Product Utilization, The Center for Vocational Education, The , 
Ohio SUte University, Columbus, dfi 43210, 1975, 46 pages; $3.00, ^ 

Paper for teachen, curriculum developers, and administrators in voca* 
tional, technical and adult education. Covers issues in metric education, 
the metric system, the impact of metrication on vocational and technical 
education, implications of metric instruction for adult basic education, 
and curriculum and instructional strategies. 

/t * 
Metric Handbook for Hospiiak by Douglas V. ftost and others. U.S. Metric 
Association, Inc., 1971, 12 pages, $.50, $4.50 for package of 10, pamphlet. 
Order No. 7057. Order from: Ideal School Supply Company, 11000 South 
Lavergne Avenue, Oak Lawn, IL 60453. 

' Handbook outlining steps necessary for metric conversion in hospitals. Topics 
covered: metric units and symbols, reasons for hospital metrication, learning 
the metric system, procedure for hospital convenions, clinical thermometer, 
and metric doses with apothecary equivalents. 



Programmed Mathematics for Nurses, by George I Sackhelm and Lewis^RoU^Si 
Ibe Macmillan Company, 866 Tliird Avenue, New York, NY 10022, 1969, 
262 pages, $5.95, paper. 

Programmed text for nurses includes sections on metric system, convenlons 
between metric and U.S. Customary, metric and apothecary. $elf<directing, 
sdf*testing. Immediate reinforcement. Recycling through sections when per 
formance is below standard, fout unit practice tests for mastery and review. 
Practical examples throughout. Does not use cuRent metric notation. 

METRIC SUPPLIERS * ' . 

Dick Blick Company, P.O. Box 1267, Galesburg, IL' 61401 

Instructional quality rules, tapes, metre sticks, cubes, height measures, 
trundle wheels, measuring cups and spoons, personal scales, gram/kOogram 
scales, feeler and depth gages, beaken, thermometers, kits and other aids. 

Ohaui Scale Cotpontion, 29 Hanover Road, Florham Park, NJ 07932. 

. InilTutiiioDalqiuUty arid prednoDbalancei and idea, pli^^ 
itackable gram cubea for beginnen. 

INFORMATION SOURCES 

American National Metric Council, 1625 Massachusetts Avenue, N.W., Washington, 
DC 20036^ 

' Charts, posters, reports and pamphlets, Metric Reporter newsletter. Nations! 
metric coordinating councO representing industry, government, education, . 
professional and trade organizations. 

(' 

National Bureau of Standards, Office of Information Activities, U.S. Department of 
Commerce, Washington, DC 20234. 

Free and inexpensive metric charts and publications, also lends films and 
displays. ' 
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